
 

 

Biocorrosion of Metals and Concrete 
 

A wide range of 
environ-mental 
microbes thrives on 

the surface of metals and 
concrete.  Their metabolic 
activities can affect these 
surfaces both negatively and 
positively.  The negative 
effects include corrosion and 

pitting.  The positive effects 
include production of a biofilm 
on the materials surface 
thereby protecting it.  These 
effects are observed in a range 
of infrastructure settings, e.g., 
power plants, roads, bridges, 
piping, metal containers, 
storage pool liners, etc.   

 
 
 
 
 
 
 

 

INEEL biotechnology and 
materials scientists and engineers 
are beginning to understand and 
control these effects.  Tech-
niques and tools to define these 
naturally occurring microbes and 
their associated biofilms include 
scanning electrochemical micro-
scopy, environmental scanning 
electron microscopy, atomic  

force microscopy, and molecular 
biology techniques to character-
ize the organisms and their meta-
bolic products. 

PROGRESS 

INEEL scientists have 
researched biocorrosion issues 
such as nuclear fuel storage 
pools, geothermal power plants,  
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concrete bridge and piping 
systems, and industrial sheet 
metal infrastructure items.  Con-
cerns driving the research range 
from deterioration of critical 
structures, to poor energy trans-
fer, to environmental release of 
toxic materials.   

Microbial growth in geothermal 
power plants is a common prob-
lem.  Microbes and the associ-
ated biofilm interfere with 
energy transfer, and left un-
treated, lead to biocorrosion of 
the metal surfaces in these 
plants.  Microbial monitoring 
aids in control of the 
biomaterials. Measuring and visualizing metal surface biocorrosion process 
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The biocorrosion phenomenon 
has been put to beneficial use on 
the surfaces of radioactively 
contaminated concrete.  Selected 
microbes are deployed on the  

concrete where they produce an 
acid that gradually loosens the 
surface over a few weeks or 
months.  This “biodecontamina- 

tion” technique minimizes 
human exposure to ionizing 
radiation and reduces the cost of 
decontamination. 
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